loss of mesotrons in air and in carbon.
Consequently our results strongly support the hypothesis of the instability of the mesotrons which form the hard component of the cosmic radiation.
The apparent lack of dependence of the average range upon atmospheric depth does not seem serious at the present because there is no definite knowledge about the variation of the mesotron energy spectrum with altitude and because the statistical fluctuations in the experimental values of the average range I are still large.
The writers acknowledge with thanks the helpful discussions and the support given to this work by Professor A. H. Compton (dp/dx) *=*. -f(po) -(dp/dx). =* As already mentioned, half of the energy H/'»+8'2+TV3 released by the decay goes into electrons, which then multiply giving rise to more or less complex showers. In any case, however, this energy is finally dissipated in the ionization produced either by the decay electrons themselves or by their secondary shower electrons. Since the average energy Vp required to produce an ion is nearly a constant ( Vp =32 ev), we are in a position to calculate immediately the amount of ionization due to the secondary electrons arising from the decay. If we further assume the penetrating power of the showers to be small as compared with that of the mesotron beam, formulae (2), (3') and (4') enable us to express the above ionization as a function of the local mesotron intensity N. We may state, indeed, that, as a result of the decay, each mesotron with momentum above po coming down from the atmosphere is accompanied by an electron radiation which gives rise to Ja = ( Wg+ W2+ W3) /(2 Up%), or, at sea level, A = 1.7 X 10' ions per g/cm' of air.
In order to estimate the relative magnitude of J&, we may note that, at sea level, the ionization is mainly due to the mesotrons and to the secondary electrons to which they give rise either by close collisions with atomic electrons or by disintegration.
Showers generated by primary electrons contribute only a small fraction. The total number of mesotrons is X(1+exp) = (1939) .
